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ABSTRACT 

When users complete tasks on the computer, the knowledge they 

leverage and their intent is often lost because it is tedious or chal-
lenging to capture. This makes it harder to understand why a col-
league designed a component a certain way or to remember require-
ments for software you wrote a year ago. We introduce think-aloud 

computing, a novel application of the think-aloud protocol where 

computer users are encouraged to speak while working to capture 

rich knowledge with relatively low effort. Through a formative 

study we find people shared information about design intent, work 

processes, problems encountered, to-do items, and other useful 
information. We developed a prototype that supports think-aloud 

computing by prompting users to speak and contextualizing speech 

with labels and application context. Our evaluation shows more 

subtle design decisions and process explanations were captured 

in think-aloud than via traditional documentation. Participants 
reported that think-aloud required similar effort as traditional doc-
umentation. 
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1 INTRODUCTION 

As a user interacts with software, they often leverage a vast amount 
of knowledge and skills to achieve high-level goals and intent within 

certain constraints and contexts. However, when they complete 

their task, the resulting artifact (e.g., code, 3D model, slide deck) 
contains little trace of the user’s process or design rationale. This 
makes it harder for colleagues or the user’s future self to understand 

why certain design decisions were made, how workflows were 

applied, and what elements of the artifact are important. This can 

result in wasted effort, misinterpreted designs, and steeper learning 

curves. 
While there exist common documentation practices that aim to 

capture some of this information (e.g., code comments, slide notes), 
they often require additional effort or are not able to capture the 

full breadth of information that may be useful to others. Regardless 
of the kind of knowledge, its full potential is often not realized 

because it remains within the mind(s) of a single or select few team 

members. An alternative possible approach to capturing important 
information is to encourage users to speak in the moment, a tech-
nique LiveSnippets [18] uses for capturing narration of a person’s 
travels, cooking, or product reviews for the purpose of experience 

writing. 
We introduce think-aloud computing, a new knowledge capture 

approach where the computer encourages users to think aloud and 

share their goals, knowledge, and process as they work. This ap-
proach is a novel application of the think-aloud method typically 

leveraged in usability studies to learn what a user’s process and men-
tal model of a tool is [24]. With this approach, users can document a 
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wide variety of rich information with low effort, concurrently while 

doing the task, or retrospectively as they reflect on their work. 
We conducted a formative study where we asked participants to 

speak concurrently (i.e., as they worked) or retrospectively (i.e., after 
they worked) over a 15-minute period, and found that useful and 

distinct knowledge is shared in these two conditions. Based on prior 
work and this study we present three components for a think-aloud 

computing system: 1) prompting the knowledge worker to speak 

and share useful information in a minimally distracting way, 2) 
contextualizing the captured information in a meaningful way by 

leveraging speech and software context clues, and 3) presenting the 

knowledge appropriately for various use cases. 
We built a proof-of-concept system instantiating these prompt-

ing, contextualizing, and presenting components to enable think-
aloud computing. A small widget encourages the user to speak by 

helping them visualize how much they have spoken about certain 

topics, and their audio is captured along with a screen recording 

and meta-data for later review in a live-archive window. Through 

an evaluation, we find that participants see benefits of this approach 

without much cost, and novel information was captured. 
The primary contribution of this work is the concept of think-

aloud computing, where a worker speaks (in an effort to capture their 
knowledge and intent) while completing work on the computer. 
To support this, we introduce techniques for explicitly eliciting 

and interpreting their knowledge in real-time. This contribution is 
motivated by a formative study, supported by a prototype designed 

to encourage this behavior, and evaluated through a twelve-person 

user study of the prototype and the approach overall. 

2 RELATED WORK 

This work is inspired by (and builds upon) think-aloud protocols, 
as well as research in documentation practices in knowledge work, 
context and speech capture, and live-streaming. 

2.1 Think-Aloud (Background) 
The think-aloud protocol is widely used in usability studies to un-
derstand participants’ thoughts, processes, and reasons for their 
behavior [9, 24]. Using this protocol, researchers encourage users 
to speak about whatever they are thinking as they perform a task 

(e.g., what they are trying to do, why they are doing it, what they 

may be feeling, etc.). The think-aloud protocol is widely used be-
cause it is a lightweight method to capture rich information about 
participants’ mental processes and reasoning [16]. For instance, 
researchers can observe that a user clicked the wrong button, and 

that they understand they clicked the wrong button, because they 

believed its blue color indicated ‘confirmation’ to them. Because of 
the rich data the think-aloud protocol produces, it has become one 

of the most popular tools to evaluate usability [48]. 
There are two approaches to the think-aloud process, which 

can be used in combination: retrospective and concurrent [20, 44] 
(alternatively referred to as reflection-on-action and reflection-in-
action [38]). In retrospective think-aloud, the participant verbalizes 
their thoughts following the task. This approach places less cogni-
tive load on the user during the task and elicits more comments 
about the final choices made, but may result in the user omitting 

some information that is lost in the moment [20]. In concurrent 

think-aloud, the user verbalizes thoughts while completing the task. 
With this approach, there is slightly more cognitive load during the 

task, especially for complex tasks, but more comments are elicited 

regarding the process itself [43]. 
This work applies the think-aloud protocol outside of the context 

of a study to capture thoughts, knowledge, process and decisions 
as users work. It supports both concurrent and retrospective think-
aloud protocols to capture a wide breadth of information with 

minimal impact to user performance. 

2.2 Documentation and Process Capture 

Much work has examined how to better capture the workflows, 
decisions, and processes that users have while interacting with mod-
ern, complex software. Grossman et al.’s Chronicle project allows 
users to capture screen recordings of their workflows, as well as 
meta-data from instrumented applications, creating a rich, search-
able knowledge bank [12]. ScreenTrack [17] captures screenshots 
and other software meta-data to provide a visual history of a user’s 
work and help them retrieve relevant software, websites, and files 
when later resuming a task. Our think-aloud computing prototype 

uses some of these techniques. MixT and Torta leverage similar 
meta-data from a user’s demonstration and use it to automatically 

generate tutorials that other users can benefit from [5, 30]. 
Beyond supporting learning, process capture has been explored 

as a way to document rationale, design intent and history, and 

reflect on and share the creative process. Raison d’Etre enables 
users to record and organize rationale and informal history in a 

lightweight way by making recorded video interviews searchable 

and organized [2]. TaskTracer monitors and captures high-level 
workflow through UI events for later reflection and exploration [8]. 
More recently, the maker community has been leveraging technol-
ogy to share their works-in-progress for feedback, to disseminate 

their practices, and to encode the narrative or story of what they 

are building [37, 42]. To facilitate design reflection Co-notate en-
ables audio and video recording of a design activity, and allows 
users to mark important events, such as ‘problems’, ‘ideas’, and 

‘decisions’ [35], an approach our think-aloud computing prototype 

also leverages. 
For programming activities, team members’ design decisions 

can often be found in chat messages with each other. Post-literate 

programming takes advantage of this by letting users integrate 

their Slack discussions as comments into their code [31]. Similarly, 
Callisto stores and associates data scientists’ chat messages with 

each other with elements in computational notebooks [45]. Other 
programming environments let users insert multimedia comments 
into their code to make documentation richer, for example narrated 

programming sessions or code overviews [15]. 
This prior work demonstrates various values of documenting 

and capturing how artifacts were created, and presents a variety 

of useful techniques: context capture, real-time speech narration, 
and real-time labeling. Think-aloud computing is the first work to 

leverage all of these techniques in one system. 

2.3 Context and Speech Capture and Feedback 

Being able to capture and record context in different situations 
has been an active research area within ubiquitous computing and 
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HCI. The field of lifelogging has made great strides in developing 

technology to capture a users’ experiences and activities [39]. This 
can be used as an assistive aid for people with memory impairments 
to help them remember the past [21, 22], for self-reflection [41], or 
for improving health or happiness [25]. These systems often use 

audio/video streams to document the sights, sounds, and speech of 
the user and their environment [40]. 

Most similar to think-aloud computing is recent work, LiveSnip-
pets [18], which enables people traveling, cooking, or reviewing a 

product to record their speech in-situ to draft a blog post for experi-
ence writing. During their experience, users can capture photos and 

videos and provide a speech narration. LiveSnippets asks the user 
domain-specific scaffolding questions to help guide their speech. 
After they have captured their experience, users can then review 

their speech contextualized with photos, videos, and other metadata 

and finalize the content for a blog post. Think-aloud computing 

similarly enables users to record their speech and context but for a 

different purpose – documenting information about their computer 
work (e.g., creating slides, a 3D model, code). We employ a couple 

different techniques: 1) subtle prompting through a visual widget, 
as to not overly interrupt workers, and 2) real-time processing of 
speech and software context to provide the user live feedback. 

Recent advances in natural language processing have enabled 

novel, robust speech capture use-cases [34, 47]. McGregor and 

Tang explored the utility of introducing a personal audio assistant 
into a meeting room, but found users were hesitant to directly 

engage with it [29]. TalkTraces explored using audio capture to 

track discussion themes and agenda items over time [3], giving the 

team more context for their current and past meetings. Relatedly, 
wearable technology has been employed to measure nonverbal 
behaviors in individuals and groups and provide users feedback 

[6, 19, 32]. No prior approaches actively monitor what is being 

spoken, identify relevant information to the work-task at hand, and 

prompt the users to elaborate. 

2.4 Live-Streaming 

In recent years live-streaming [36] has emerged as a popular way 

for programmers [1, 4], gamers [13, 23], artists [11, 46], educators 
[14], and other domain experts to engage audiences for social or 
educational purposes, and to share their processes and knowledge. 
Live-streamers typically share their screen and narrate as they per-
form tasks, which viewers can follow in real-time or later when 

archived. Live-streaming is very related to think-aloud computing 

as a knowledge capture approach because streamers share knowl-
edge, often tacit, in the context of tasks they are performing. Cur-
rently most archived live-streams are simply the video recording 

along with viewer comments for each timestamp, making it difficult 
for consumers to index the content. Recent work by Fraser et al. [10] 
has explored automatically segmenting archived live-stream videos 
into meaningful sections that the streamer can label to provide 

consumers with a table of contents to ease navigation. StreamWiki 
[26] helps streamers create summary content by enlisting their 
viewers to create such content in real-time. Audiences provide real-
time feedback to live-streamers by expressing questions they have 

and additional information they would like shared. Think-aloud 

computing users work without a live audience, so an important 

aspect of think-aloud computing systems is contextualizing users’ 
actions and speech in order to better prompt users to speak about 
the right things at the right times. 

3 FORMATIVE STUDY 

We conducted a formative study to explore the potential value and 

challenges of encouraging people to think aloud while working. 
Specifically, we wanted to understand the types of information that 
people would share in retrospective and concurrent think-aloud 

protocols, their attitudes toward speaking while working, and how 

concurrent think-aloud would impact their performance and effort. 

3.1 Participants and Tasks 
We recruited 12 participants aged 22–50 (mean 35) years, three 

identified as female, nine identified as male, from our organization 

to participate in a 1-hour study. Participants received a $25CAD gift 
card for their participation. We asked each participant to indicate 

which task domains (coding, slide creation, 3D modeling) they were 

comfortable with, and we assigned them a domain accordingly. Four 
participants were assigned to each of the three domains. 

Our intent with this study was to understand the breadth of 
how think-aloud might be applicable across a range of computing 

tasks. We chose three disparate domains to get insights into how 

participants’ opinions and think-aloud patterns may vary based on 

the task type. For example, coding is primarily text and language-
based whereas 3D modeling is primarily visual and spatial. 

As the study tasks, participants were asked to create any content 
of their choosing within their assigned domain. We also allowed 

them to use any software or programming language of their choice. 
Participants are referred to by C#, M#, S# for their coding, modeling, 
and slide creation tasks respectively. 

3.2 Procedure 

The study was a mixed design, with each participant performing 

one of three separate domains (between subjects; coding, slide 

creation, 3D modeling), and each participant completing each of 
the following two conditions (within subjects, with condition order 
counterbalanced): 
� Concurrent: Speak during 15 minute creation task 

� Retrospective: Speak after 15 minute creation task, adding 

information they felt was needed 

For both conditions, participants were asked to imagine that 
they or a future colleague would revisit the artifact that they were 

creating and continue to work on it, learn from it, or otherwise 

need to understand what they were doing. They were also told to 

assume that the computer would capture all the information they 

were speaking and that it would be associated with the artifact 
when it was being revisited. 

Following the tasks, participants were administered a short sur-
vey with 7-point Likert scale questions and participated in a short 
a semi-structured interview. 

3.3 Results 
Overall, unique and useful information about user processes, de-
sign intent, and many other categories was captured from both 
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Figure 1: Participants’ ratings of how useful the information they shared was, by domain and condition. The 7-point Likert 
scale results (between 1-Not Useful, and 7-Extremely Useful) have been aggregated into three categories: Not Useful (1, 2), 
Moderately Useful (3, 4, 5), and Very Useful (6, 7). 

Figure 2: Participants’ ratings of how confident they were that they captured all the important information to share. The 7-
point Likert scale results (between 1-Very Not Confident, and 7-Very Confident) have been aggregated into three categories: 
Not Confident (1, 2, 3), Neutral (4), and Confident (5, 6, 7). 

the concurrent and retrospective think-aloud conditions. Partici-
pants reported that think-aloud requires effort but they believe the 

information they capture will be useful. 

3.3.1 Perceived E�ort and Utility. The perception of the amount 
of effort required for think-aloud and the impact it had on perfor-
mance varied by participant, and no clear effects of domain were 

observed. During the concurrent think-aloud task, 6 of 12 partici-
pants reported that think-aloud had positive or no impact on their 
work performance, but 8 of 12 participants reported that it required 

at least medium effort. Fortunately, participants felt their efforts 
were worthwhile. In both the concurrent and retrospective condi-
tions all participants reported that the information they shared was 
at least moderately useful (Figure 1). Regarding confidence in cap-
turing all the important information to share, 6 of 12 participants 
reported being confident for the concurrent condition, with 8 of 12 

for the retrospective condition (Figure 2). The scores suggest the 

usefulness of sharing through think-aloud, but note that partici-
pants may be overly optimistic about the usefulness of their own 

speech. To understand the true usefulness of the captured speech, 
we would need to evaluate with consumers actually leveraging this 
information. 

Participants also revealed what kinds of information they 

thought would be very important to capture, for example, in para-
metric modeling, sharing whether certain parameter choices were 

arbitrary or intentional, and why, is important: “So I think informa-
tion around those parameters would be key or critical. That’s where all 
that information is: : : you go back and like, ‘why did I make this 10 

degrees?’ And the answer is ‘no reason’, then great. It’s 12 degrees now 

cause I like it better: : : Whereas like, ‘no, it needs to be ten degrees 
because there’s a thing on the ground that it’s going to mesh with’, 
then...” (M2). 

Some participants did comment on the effort of concurrently 

speaking-aloud, for example, “especially since I didn’t have a 
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Figure 3: Top 20 categories by count (i.e., all categories with 5 or more speech items), ordered by concurrent to retrospective 

occurrence ratio. See full data in supplementary material. 

complete plan in mind, I was just kind of doing things ad hoc. It 
was kind of difficult to justify everything that I was actually doing 

while I was doing it” (C4). However, our analysis of speech content 
and the types of information shared (reported below) found that a 

lot of likely useful information is captured in concurrent speech that 
is less often captured in retrospective speech, mirroring existing 

research on these protocols [20]. 

3.3.2 Information Captured. The amount of speech captured var-
ied widely by participant, some very talkative and others relatively 

quiet. In the concurrent condition participants spoke between 17 

and 170 utterances (median: 61), and in the retrospective condition 

participants spoke between 5 and 114 utterances (median: 16). We 

define an utterance as a contiguous set of words spoken until a 

pause of greater than one second occurs, as this is the unit the 

speech-to-text service we use transcribes real-time speech in. 
We sampled approximately 450 speech items from the retrospec-

tive and concurrent think-aloud sessions and bucketed them into 57 

categories. We define a speech item as a contiguous set of phrases 
or sentences that hold some shared semantic meaning. A speech 

item may include one or more utterances and may belong to one or 
more categories. We saw that many category types occur in high 

frequency in one of the two conditions relative to the other. For 
example, lower-level steps, frustrations, and planning and decision 

making all occurred more frequently during concurrent speech, 
while expression of limitations or unfinished work occurred more 

frequently in retrospective speech. Figure 3 shows the top 20 cat-
egories by speech item count (i.e., all categories with 5 or more 

speech items, excluding categories specific to the study environ-
ment) ordered by the concurrent to retrospective occurrence ratio. 

From this set of 57 categories, we further distilled these into five 

classes, where each speech item could belong to multiple classes. 
While other classifications may be useful, we believe these cover 
most speech items observed in the formative study, as well as the 

majority of usage scenarios that we explored. 

� Design intent: These referred to the high-level goals and 

intents of the user, and often explain why they are doing 

something, e.g., “I would intend to be able to move forward 

and back in space here, it’s like a focusing mechanism” (M1). 
� Process: These referred to the operations the user is doing, 
and the tools, commands and environment they are using, 
e.g., “Now I’m going to add the card content” (C3). 
� To-do item: These referred to tasks that the user or someone 

else would have to complete later, e.g., “so we need to do a 

lot of adding images, formatting, making it look pretty” (S3). 
� Problem: These referred to problems with the software or 
the user’s approach, or other issues that needed to be dealt 
with, e.g., “ooh, we have a bug” (M4). 
� Important: These referred to elements of the artifact or 
process that are flagged for special consideration, e.g., “it’s 
also important for the team to know that: : : if you’re doing 

any online research, please check the source” (S1). 

In addition to the content of the speech items, there is also value 

in capturing affect or sentiment. While we did not formally code 

for these, there were moments of excitement and frustration that 
could potentially add rich context. These potentially represent ‘a-ha 

moments’, or points of failure or frustration that others could learn 

from in the future [7]. 
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4 THINK-ALOUD COMPUTING 

Based on results of the formative study and prior work on process 
and context capture, we believe adding the think-aloud protocol 
to everyday computing tasks has the potential to add great value 

by capturing rich knowledge that is otherwise lost. We introduce 

think-aloud computing, where computer users are prompted to 

speak about what they are doing and why, with a system to capture 

speech, categorize it, and archive it for later use. 
Think-aloud computing is related to but distinct from other 

recorded spoken language scenarios (e.g., medical examiners record-
ing speech during an autopsy, lawyers recording audio of client 
meetings, live-streaming, and other cognitively-demanding tasks 
requiring concurrent documentation). Think-aloud computing is 
specifically focused on the techniques to effectively and non-
intrusively capture and leverage verbalized knowledge for work 

performed on the computer: prompting the user to speak about 
particular information, contextualizing the speech to understand 

context, and presenting the captured speech in a meaningful way 

for various applications. We developed these three components 
based on results of the formative study (e.g., that sometimes people 

are quiet and need to be reminded to speak), prior work (e.g., that 
contextualizing audio with video capture and command metadata 

can be useful when presented to consumers), and our intuition 

(e.g., that processing and categorizing speech in real-time can help 

prompt speakers to speak more and about certain topics, and that 
these categorizations can be useful to consumers too). 

4.1 Core Concepts 
4.1.1 Prompting. From the formative study, we found there is a 

wide range of how much people speak while working and what they 

speak about. Additionally, certain use cases, users, or organizations 
might want to set goals or targets about the types of things they are 

speaking about (similar to organizational practices around comment 
quality and quantity). However, care must be taken not to overly 

interrupt the user and add significant cognitive load [27]. Several 
relevant factors are important when considering when and how to 

prompt or notify someone [33]: 

� Notification Level: The degree to which you interrupt the user. 
As think-aloud computing should minimize the cognitive 

load, the system should subtly prompt the user, e.g., with 

slight changes in size or color of a graphic, so as not to 

frequently distract the user. 
� Representational Fidelity: How the information is encoded is 
relevant, as it should be readily consumable. To allow users 
to readily parse how well they are meeting their goals, the 

representation should be simple and iconic. 
� Information Capacity: As the system has a limited under-
standing of the domain the user is working in, the informa-
tion capacity conveyed in the prompts should be small. 

4.1.2 Contextualizing. A think-aloud computing system should 

capture and process the user’s speech as well as other software con-
text. With natural language processing, it should automatically de-
tect important information or topics of interest. Processing speech 

sentiment or affect could also be useful in identifying when the 

user has encountered a problem (i.e., is frustrated) or has solved a 

problem (i.e., is excited). Capturing software context (e.g., applica-
tions open, actions performed, mouse/key events, cursor/scrollbar 
position), as seen in prior work [5, 12, 30], could be helpful for con-
sumers to understand the context around captured speech. Cues 
from the captured speech and software context can also help the 

system intelligently prompt the user. 

4.1.3 Presenting. The information captured can be presented in 

different ways depending on the application. It is likely useful to 

have a filtering or search interface for viewing particular kinds of 
information. If the interface presents a full text transcript, it might 
be helpful to highlight particularly important information and gray 

out unimportant information. 
It could also be useful to embed transcribed speech appropriately 

in the given software artifact, for example attached to the created 

artifact or the line of code written. This may provide useful context 
for users working on the content in the future without requiring 

them to consult a separate archive to view the captured information. 

4.2 Sample Usage Scenarios 
Based on interviews with participants and the knowledge they 

captured, we believe think-aloud computing could be useful in a 

variety of scenarios. 

4.2.1 Building on a Colleague’s Work. Within an organization, of-
ten a given software artifact will be created by one person then 

worked on by many others. This happens when the original cre-
ator leaves the company, project ownership changes, or the project 
enters a new stage. The new artifact owner is now tasked with 

adding a new feature, adapting for a new use case, or adjusting 

for a new manufacturing material. The original creator had ideas 
in mind when they made design decisions, and likely there were 

particular constraints they were adhering to. If these constraints 
are not clear to the new owner, there is a risk they might violate 

them, for example, removing a software dependency they thought 
was no longer needed, or shrinking a gap in a model too much. 
Think-aloud computing could help capture design intents of the 

original creator that likely would not have been documented in 

writing. 

4.2.2 Learning from a Colleague. People want to learn from each 

other, for example, to improve their skills with a particular software 

or learn best practices. The information captured via think-aloud 

computing will help people review a colleague’s video capture and 

find relevant parts via the text transcript and labels. By not only 

being able to view their end product or a screen recording of their 
actions, having think-aloud data alongside this information would 

allow the learner to better understand the reasoning behind the 

colleague’s actions. 

4.2.3 Providing Feedback on a Colleague’s Work. More senior team 

members often give their junior colleagues feedback—for example, 
in a code review, on a user interface mockup, or on a data analysis. 
They provide feedback both on the final artifact as well as the 

process of getting there. Think-aloud computing could give senior 
team members insight about their colleague’s design intent and 

work process, helping them give more useful and focused feedback. 
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Figure 4: Several possible designs for the user interface of a 

think-aloud computing system. 

4.2.4 Refresh Context from Your Own Work. Projects often span 

long time scales and old work documents need to be revisited. 
Even if users create a document themselves, if they created it many 

weeks or months ago, likely they may not remember why all the 

design decisions were made. Think-aloud computing could help 

them capture more of these design decisions so their future-self 
can access them. 

4.2.5 Create Opportunities for Reflection. The ability to revisit 
thoughts and actions from someone’s prior work session opens 
doors for reviewing their full design space. One could see the design 

options they tried or considered, and why they were or were not 
chosen. This could be especially useful for more creative domains 
like graphic design or writing. 

4.3 Potential Interface Designs 
Depending on the user, their organization, and their use case, there 

are many possible user interface designs within the prompting-
contextualizing-presenting design space that might make sense for 
a think-aloud computing system (Figure 4). For example, the wedge 

designs (Figure 4, top-left) indicate how much the user has spoken 

about certain pre-specified topics (e.g., wedges for design intent, 
process information, cost, security) to encourage them to speak 

more in the areas that are lacking. 
An alternative, more subtle version displayed in the operating 

system’s menu-bar might still encourage the desired speech (Fig-
ure 4, top right). If a user only wanted to use it during a ‘rubber 
duck debugging’ session, a simplified version that just encourages 
overall speech might be more useful (Figure 4, bottom left). Lastly, 
users or organizations may see value in only capturing and acting 

on a specific category, such as ‘to-do’, so a tailored version could 

be used (Figure 4, bottom right). 
For the purpose of exploring the viability of a think-aloud com-

puting system, we chose to implement and evaluate one interface 

design, a wedge-based design (Figure 4, top-left) using the 5 classes 
(design intent, process, problem, to-do, and important) from the 

formative study. This is the prototype we discuss for the remainder 
of this paper. The wedge design and the 5 classes are just a single 

instantiation of the think-aloud computing approach and we are 

not claiming this is the optimal design. Likely there is no optimal 
design and instead different interface designs are better for some 

Figure 5: Visual widget that allows people to reflect on the 

amount they have spoken about different categories of in-
formation. Wedges fill up as that element is spoken about, 
and subtle prompts encourage the user to speak about a 

topic. The annotations indicate which words will ensure au-
tomatic classification into those categories. 

scenarios than others. Additionally, we focus on exploring prompt-
ing and contextualizing in this work, leaving presenting for future 

work. 

5 PROTOTYPE 

Based on the think-aloud computing design space and implications 
from the formative study, we built a software-agnostic prototype 

system that prompts users to speak via a small, always-visible 

widget (Figure 5), captures and processes their speech and software 

context, and lets them view/refine captured information in a live 

archive window (Figure 6). Users can also retrospectively capture 

knowledge by recording speech snippets or typing text comments 
while reviewing a previous work session. 

Figure 6: Live archive window, where users can review 

recorded speech, screen recording, and meta-data from past 
sessions, as well as the current capture session. 
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